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Detergent performance in the home
The following, prepared b y K.L. Mills, G. Gladstone and O.W. Neiditch
o f Lever Brothers, is based on a presentation g i v e n by Mills.

It is generally accepted t h a t deter -
gency te s t i ng should follow a pro-
gression from relatively simple to
more complex methods. T h u s , it is
normal t o begin evaluation of a de-
t e rgen t formulat ion in a bench-
scale apparatus such as a Terg-O-
Tometer u s i n g artificially soiled
test cloths. The evaluation will then
proceed to laboratory-scale t e s t s us-
ing natural ly soiled split art icles
o r a matched-art icle bundle t e s t .
The final step in this progression
is the presentation o f the formula-
tion to the consumer in a bl ind pack-
age p a n e l t e s t , in which a subjec-
tive assessment of its performance
is solicited.

This approach is not wi thout
its problems.

Because o f these problems, we
have developed a method t o actu-
ally measure the performance o f
detergent formulations as they are
used by consumers. Although this
method still has some of the prob-
lems-such as variabil i ty of results
with natural ly so i led art icles--
seen with laboratory test methods,
it does have the vir tue of be ing a
direct measure of detergent perform-
a n c e . Signal differences are
avoided, and no correlations are re-
qu i red . I n s t e a d o f u s i n g compli-
ca t ed experimental designs, all o f
t h e factors o f c o n s u m e r pract ice
are allowed t o vary in a random
manner. In this way, we emerge
with an objective assessment of de-
t e rgen t performance which includes
all of those variations found in con-
sumer practice. It is even prac t ica l
to control habi t s with this method
should it b e desired, for example,
b y reques t ing t h a t panel i s t s n o t
use bleach dur ing t h e test period.

The f i r s t step in developing this
method was the recrui tment o f a
p a n e l of consumers who would ac-
tually perform the p roduc t testing.
Since t h e plan was t o visit panel-
ists a t the beginning and end o f
the test period, recrui t ing was re-
stricted t o a 50-mile rad ius of the

Lever Research Cente r in Edgewa-
ter , New Je r sey . We were for tu -
na t e t h a t this area provides a wide
range of demographics, consumer
habits and, m o s t importantly for
t e s t i ng detergents, wa te r ha rd -
nesses.

Recruiting was conducted by
mail, u s i n g both bl ind mailing and
referrals from previously recruited
panelists. Each po ten t i a l panelist
was asked t o fill out a detailed ques-
t ionnaire regard ing f a m i l y
demographics, laundry a n d d i s h -
wash ing equipment, p roduc t u s a g e
and user habits. Information from
t h e questionnaires was coded and
entered into our in-house computer.
Our original t a rge t was to recruit
a p a n e l of approximately 3,000 fami-
lies, a figure which took two years
to reach . Once established, t h e
p a n e l has a 10-15% a year at t r i t ion
ra te , due mainly t o families mov-
ing out of the t e s t i ng radius. This
meant we had t o continue our re-
crui t ing effort, although a t a lower
level t h a n the init ialrecrui tment .

The compute r data-base cre-
ated from the questionnaire infor-
mation allows us to review t h e hab-
its and demographic make-up of the
p a n e l and determine how typ ica l
these are of na t iona l averages. Al-
though this is valuable for estab-
lishing the val idi ty of our panel, it
is even more important for struc-
tur ing a t e s t p a n e l b a s e d on se-
lec ted demographics. Af t e r some
init ial range-finding experiments ,
we have decided 100 panelists are
the minimum number required for
t e s t i ng each laundry detergent.
This test p a n e l can then be selected
b y wate r hardness, detergent form
normally used {powder o r liquid}
and bleach u s a g e Iliquid, p o w d e r
o r none}. A l t h o u g h it is possible
t o balance the p a n e l b y a wide range
o f var iab les , t h e aforementioned
ones are the m o s t cri t ical in select-
ing a p a n e l for t e s t i ng laundry de-
tergents.

From conception t o completion,

a typ ica l in-home test takes approxi-
mately seven months. The test pro-
tocol states t h e t e s t parameters and
variables, such as wate r hardness
balance, t e s t art icles and family
size. A typ ica l in-home test might
compare two powdered laundry de-
t e rgen t formulations on a monadic
basis. In this case, a test p a n e l of
200 subjects would be chosen from
t h e compute r data-base--100 t o
test Formula 1 and 100 t o test For-
mula 2. The 200 subjects would b e
selected from those who normally
use powdered laundry detergents,
with a n e q u a l number of panelists
chosen from soft-, medium- a n d
hard-water areas.

Although this methodology can
be applied t o any washable article
on which reflectometer readings can
be taken , we normally include arti-
cles commonly f o u n d in the con-
sumer w a s h . T h e s e include hand
towels, dish towels, pillowcases, t-
sh i r t s and o t h e r o u t e r o r undergar-
men t s . These articles can be sup-
pl ied new to the panelists for the
test period o r the consumers' own
articles can be used. In the la t te r

c a s e , it is necessary to pick u p the
articles pr ior t o the t e s t period, take
reflectometer readings on them and
return them to t h e panelists fo r
the test period. Our experience has
shown t h a t m a x i m u m information
can be ga ined b y including both
new and panelists' own articles in
a test protocol.

Once the test panel has been
recruited, the detergent made and
the init ial reflectance and fluores-
cence o f the test articles read, the
test is placed into t h e field. This
is carr ied out b y our own personnel
who personally visit each panelist
t o del iver instructions, t e s t arti-
cles and enough detergent for the
per iod o f the t e s t {normally 12
weeks}. During this visit, our tech-
nicians may also observe wash hab-
its, take wate r samples o r make
more detailed explanations of the
test procedure.

Once t h e t e s t period begins, t h e
panelists are asked to use the test
detergent for all of their washes.
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The t e s t articles are worn o r used
in the same way the panelists would
use their own articles and included
in whichever wash their own arti-
cles would be. Panel is ts are re-
quested t o keep a diary recording
how many times each article is
washed. A t approximately t h e mid-
po in t o f the t e s t , each panelist is
mailed a moni tor c lo th which may
contain one or more test cloths in-
cluding clean and artificially soiled
swatches. This moni tor cloth is in-
cluded in a single wash and then
marled back to us. The use of this
moni tor c lo th is n o t in t ended t o
measure t h e relat ive performance
of the detergents be ing tested, but
ra the r t o determine if the products
are performing in the field as they
did in the laboratory. Results with
these cloths are in no way predic-
tive of results on the test articles
and have, in some cases, given re-
su l t s contrary t o t h o s e ob ta ined
on t h e test articles.

A t the completion of the test
period, our technicians visit the pan-
el is ts to p ick u p test articles and
make any required observations.
The test art icles are then re tu rned
to our laboratory, where reflectome-
t e r readings are taken again. A t
this point, v i sua l observations may
also be made on the test articles.
Once the reflectance and fluores-
cence values of the articles have
been read and the da t a analyzed,
both the garments supplied by us
and the panelists' own articles are
shipped back t o the panelist. Giv-
ing t h e articles which we have sup-
pl ied back t o t h e panelists increases
panelist loyal ty and acts as a source
of sui table pane l i s t s ' art icles for
future tests.

The determination of the rela-
tive performance of laundry prod-
ucts u s i n g this procedure involves
hundreds o f articles and does not
lend itself to v i sua l examination
b y expert judges o r panelists for
rout ine use. By necessity, rapid and
repeatable ins t rumenta l readings of
the appearance of the articles are
required. No single equa t ion or
chart for whiteness can represent
t h e many observing conditions and
observer preferences which exist .

As with any o t h e r color, th ree
numbers are necessary for the corn-
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FIG. 1. In-home test ing of ar t i c l e s .

ple te identification o f any whi te .
The uniform color-scale s y s t e m
most commonly used for whites is
the H u n t e r L, a, b system. Because
fluorescence effects can be confused
with the ref lec tance response re-
su l t ing from t h e cleaning com-
pounds, all measurements are made
both with a n d wi thout the pres-
ence o f an ultraviolet filter. Clean-
ing response {whiteness) is meas -
ured with this fi l ter in place, and
fluorescence effects can be deter-
mined from t h e difference in white-
ness with and wi thout t h e ul t ra-
violet filter. We have seen good
correlation between the two in cases
in which we have compared white-
ness read ings t o v i sua l observa-
tions.

Analysis of the da t a from in-
home te s t i ng does n o t lend itself
to s t andard quantitative statisti-
ca l techniques. In m o s t cases, cal-
cula t ion o f an average a n d s t a n -
dard deviation for each detergent
formulat ion will show t h a t all for-

mulat ions t e s t e d are stat is t ical ly
e q u a l {Fig. 1). However, the use of
descriptive s ta t i s t i ca l techniques
can be very useful in interpreting
the d a t a . When the data from Fig-
ure 1 are normalized b y calculat-
ing percentages and p lo t t ed as a
cumulat ive dis t r ibu t ion func t ion
from lowest t o highest resu l t , some
interesting differences begin to ap-
pear {Fig. 2).

De te rgen t formulas which were
statistically e q u a l are now seen t o
be different. In part icular , we have
noticed in a number o f t e s t s t h a t
the 20-40% of the population which
achieves t h e poorest c leaning re-
su l t s shows the greatest difference
be tween de te rgen t formula t ions .
On reflection, this resul t is not sur-
pr is ing as t h a t segmen t of popula-
tion in which cleaning is m o s t dif-
ficult offers the greatest opportu-
nity for t h e chemical ingredients
in a detergent formulat ion t o func-
tion to their m a x i m u m effect. T h u s ,
this segmen t offers t h e best oppor-
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t un i ty t o measure the relat ive ef-
fectiveness of these chemical ingre-
dients.

Fur the r ins igh t can be gained
from in-home te s t i ng data through
t h e use of frequency distributions
or h i s tograms . We can take t h e
data from Figure 1 and divide t h e
population into cells depending on
performance. In the case of panel-
i s t s ' own articles, we have grouped
the population b y those who ob-
ta ined a n improvement in perform-
ance, those who had a deteriora-
t ion in performance a n d t h o s e
whose articles did not change with
use of the test formula. In the case
of newly issued articles, only two
cells are used as new articles will
not normally show an improvement
in performance.

The frequency of these cells is
then expressed as a percentage of
the test population. The frequency
distributions may then b e described
as pie char t s or b a r char t s (Figure
3). Expressed in this way, we can
see t h a t the majority of the test
population shows no difference be-
tween t h e s e de te rgen t formula-
tions. However, the percentage of
t h e population showing an improve-
ment in performance can vary dra-
matically with detergent formula-
tion. And the ratio of this frequency
to t h e frequency o f t h o s e panelists
whose articles became dir t ier is an
important indication of a formula-
t ion 's performance.

We have f o u n d t h a t in-home
te s t i ng is a valuable tool for evalu-
a t ing the relative performance of
laundry detergent formulations. It
provides a direct comparison of for-
mulat ions u n d e r conditions a c t u -
ally used by consumers and elimi-
na tes the need for performing com-
plicated correlations between labo-
ratory screening t e s t s a n d sub-
ject ive consumer tests. Although
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FIG. 2. In-home test ing of ar t i c l e s .
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FIG. 3. In-home test ing of ar t i c l e s .

the t e s t procedure is time-consum-
ing and expensive, it has the vir-
tue of yielding a true assessment
of de t e rgen t performance in the

hand of consumers. In some cases,
it has prevented u s from be ing mis-
led b y laboratory test results which
were not duplicated in t h e home.
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